We consider an example of the impact of a new good on producers of close substitutes: the invention of margarine and its rapid introduction into the British market from the mid-1870s. This presented a challenge to the traditional suppliers of that market, butter producers from different European countries. We argue that the capacity to react quickly to the appearance of this cheap substitute by improving quality and establishing product differentiation was critical for the fortunes of butter producers. We illustrate this by discussing the different reactions to margarine and quality upgrading in Ireland, Denmark and the Netherlands. A statistical analysis using monthly data for Britain from 1881-87 confirms that margarine had a greater impact on the price of poor quality butter than that of high quality butter, presumably because it was a stronger substitute.
with the emergence of factory creameries for centralizing butter production in the 1870s (Bjørn 1977) , and then with the birth of the hugely successful cooperative creameries in the 1880s (Henriksen 1992 , Henriksen et al 2011 . While it might be impossible to fully assess the role of margarine in this process, we argue that its relative impact on butter prices acted as a catalyst, accelerating the need to transform traditional structures. The speed and depth of this adaptation then affected the relative position of the butter producers and with them important parts of their respective economies.
To give some perspective to the importance of this industry for producing countries, in 1880-84, milk and milk products accounted for about 27.5 per cent of Danish agricultural production and about 11.4 per cent of GDP 5 . Exports of butter were 3.4 per cent of Danish GDP in the same period, excluding an equal share of by-products like bacon as well as live cattle (Bjerke and Ussing 1958, pp. 128, 146; Hansen 1984, p. 234, 246, Henriksen, Lampe and . This share was increasing rapidly to about 9 per cent in 1900 (Henriksen et al 2011, p. 490) . In
Ireland, butter production represented 18.7 per cent of agricultural production in 1880 (O'Rourke 2006) and butter exports represented about 3.1 per cent of GDP in 1881, but their importance was rather declining over time to about 2.1 per cent in 1901.
4 cent in 1889-90. 7 Moreover, since fats are luxury proteins, the dietary importance and the importance as a share of income must have exceeded this.
Below, we discuss the reactions of the main butter exporters to the invention of margarine, in particular through improvements in quality. We demonstrate that the prices of poorer qualities of butter were impacted on more greatly than that of better quality produce using a simple econometric analysis of the prices, and we attribute this to the fall in demand for low quality butter, as consumers substituted it for margarine. Finally, we turn briefly to the political and legislative reaction to this. Before this, however, we first look at the introduction of margarine, and its effects on the British market for spreads.
II
Margarine was initially produced from purified beef suet or caul fat of beef known as 'oleo', flavouring, and colouring (Schrover 1990, p. 56; Miller 1989, pp. 101-102) . It was invented in 1869 by the French chemist Hippolyte Mège-Mouriès, responding to a prize offered by Napoleon III. He called his new butter substitute oleo-margarine, 8 patented his invention in 1869, and then sold it to the Dutch company Jurgens (now part of Unilever) in 1871. The threat to butter producers was immediately apparent. When coloured, it was a very close substitute for butter, but could be produced at a fraction of the cost. Moreover, it was commonly mixed with butter itself to become 'butterine'. This was a good imitation of middle quality butter, and 7 According to Clark et al (1995, p. 223) , poor working families consumed 9.1 pounds of butter per year in 1863, while in 1889/90 members of families of textile workers consumed on average 19.5 pounds and those of metal workers 24.5 pounds. The latter numbers seem to include a part of the cheese consumed, so we deduct 7.5 lbs from each number, arriving at an average of 14.5 lbs per person. At a nutritional value of 7170 kcal per kg of butter, the 1863 value is equivalent to 29600 kcal or 3.3 per cent of total caloric intake per person, and the 1889-90 estimate to 47150 kcal or 5.8 per cent of annual caloric intake.
8 Snodgrass (1930), pp. 122-123; Hoffmann (1969) , pp. 9-13. 5 indeed, before the introduction of legislation requiring it to be labelled otherwise (see Section V), was usually exported and sold as such.
9
Although the first joint stock company for production of margarine in the UK was registered on 26 May 1875 10 (BPP 1875), much margarine was imported and, as Figure 1 demonstrates, it rapidly conquered an important share of the British import market, and much went to satisfy the demand from the rapidly expanding industrial cities of the North of England (see for example Drejer 1943) , once it was ready for large-scale production.
[ Figure 1 about here]
A large proportion of the imported margarine came from the Netherlands, where Jurgens and
Van den Bergh, competing butter merchants based in Oss, a town with a significant inland port in Northern Brabant, had started to produce margarine in 1871 (Schrover 1990) . Figure 2 shows the boom in production of margarine in the Netherlands.
[ Figure 2 about here]
Since oleomargarine was produced largely from beef, it was in part a by-product of dairying.
However, dairy producers in Europe did not gain from this, since it was largely supplied by 9 Subsequently, porcine lard was also used for margarine production, but the use of vegetable oils was very limited before the development of fat hardening processes in 1902 (see Snodgrass 1930, pp. 138-141; Hoffmann 1969, p. 16).
10 Company registered for 'The manufacture of margarine, stearine, or other fatty substances on premises lately belonging to the Continental and Shipping Butter Company (Limited)'.
6 producers in the US, particularly New York and Chicago. Although the margarine produced there was mostly consumed on the domestic market, the ingredient oleo was mostly exported to the Netherlands, from which it was re-exported as margarine (see for example 'Maelkeribrev fra Amerika', Ugeskrift for Landmaend 1880, 5:9, pp. 563-566 11 ). As manufacturing processes improved, and the quantity produced increased, the price of margarine fell rapidly compared to the general price level in the late nineteenth century, as shown in Figure 3 , thus making it a more and more serious competitor to butter.
[ Figure 3 about here]
The ways in which the main competitors for the British market reacted to this challenge were to shape their relative fortunes for the next few decades. While the quantity of spreads imported into Great Britain more than doubled between 1865 and 1890, from around 1.75 million to over 3.5 million cwt., 12 only about half that increase consisted of 'butterine', which by 1890 made up around 30 per cent of the imports of spreads. The remainder was butter, for which the market shares of the different supplying countries shifted remarkably. We argue that the corresponding changes in the fortunes of butter producers were related to the rise of margarine, whose role as a competitor to and substitute for butter had a far from uniform impact on butter exporters. As Figure 1 demonstrates, the market share for some countries, particularly Denmark, expanded rapidly, from 3.8 per cent of the market for butter to 31.7 per cent, corresponding to 22.4 per cent of the market for spreads. The losers were in particular Ireland, whose share shrank from 37.8 per cent in 1865 to just 22 per cent of butter and 15 per 11 The Danish journal Ugeskrift for Landmaend in the 1870s and 1880s, while clearly noting in various reports the presence of and danger presented by margarine, is especially concerned with the production in the US, and notes that the reputation of American butter producers was suffering due to this.
7 cent of spreads imports. In fact, the amount of butter exported from Ireland in 1890 was some 13 per cent below the 1865 level. The Netherlands also saw a large fall in relative and absolute terms, but this was more than made up for by her exports of margarine, which dominated that market.
13

III
To understand the differing fortunes of butter exporters, we focus here on three large suppliers to the British market in the 1880s: Denmark, Ireland, and the Netherlands. We mostly ignore the case of France. Although already in 1870 fresh, lightly salted butter from Normandy had completely ousted the otherwise dominant Irish competitor in London (Donnelly 1971) , this was a different product to the butter that otherwise dominated the market, and it was to be far less affected by the rise of margarine than the standard butter types. 14 In fact, the solution to the competition from margarine was to differentiate from it as much as possible.
Ireland was the traditional supplier of butter to Britain, as is apparent from Figure 1 . In all years before 1860, Irish producers had supplied more than 50 per cent of British butter imports; subsequently, they failed to increase butter exports in absolute terms despite an expanding market. Many explanations have been given for the failure of the Irish butter industry at the end of the nineteenth century, particularly in comparison with the Danish example (see for example Ó Gráda 1977 and O'Rourke 2006 . One side of this was a signal failure to increase quality. In fact, not only could Irish producers not compete with Danish butter in terms of quality, but neither could they compete with margarine in terms of price. Quantifying this 13 Nevertheless, within the Netherlands, butter and margarine producers were not closely related and actually located in different areas, as mentioned below.
14 Moreover, there was a clear tendency on the British market towards quality premia for fresher and lighter salted foods at least since the 1870s, also for products such as milk (normally British supplied, but also from Normandy), cream, pork or beef (French and Philips 2000, pp. 96-97 (Bieleman 1996, p. 27 ; see also Van Stuyvenberg 1969, pp. 297-298, and Higgins and Mordhorst 2008, pp. 194-195) . On the London market, prices for best Friesland butter fell by 21.4 per cent between 1881 and 1886/7 (see Table 4 below), although they recovered somewhat subsequently.
The problems of Dutch butter producers went far beyond the price fall, however, which was in fact a general phenomenon for butter producers as the supply expanded, since they also rapidly 12 However, while estate butter enjoyed export success in the UK, its peasant-produced counterpart did not, reflecting perhaps an example of the 'Washington apples' effect. 21 Peasant butter was routinely sold at a heavy discount compared to its competitor from the large estates (Faber 1918 , Drejer 1925 . Attempts to improve the quality of peasant butter are already apparent from the 1870s with the take-off of private creameries (Bjørn 1977) . But its fortune was only truly reversed with the invention of the automatic cream separator in 1878 and soon after the cooperative form of production, and from this point peasant butter started to be exported in a big way (Henriksen et al 2011) . The price differential between estate and peasant butter, which had been substantial, first narrowed and then disappeared (Thomsen et al 1966, p. 144) . 22 Figure 4 illustrates the increase in the quality of Danish butter using the ratio between the average and best prices reported. Poorer qualities of butter completely disappeared during the 1890s, and were replaced by imported butter for baking and margarine for household use (Bjørn 1982, p. 124) .
[ Figure 4 about here]
We cannot say with any great certainty that margarine provided the incentive for Danish butter producers to increase the quality of their produce, although the increase from the late 1870s is particularly notable. The lively Danish agricultural press 23 reported frequently on developments 21 The 'Washington Apples' effect, also known as 'Alchian-Allen conjecture', states that because of fixed per unit transport costs the composition of varieties of the same good in export markets (e.g., Indiana for apples in the US)
is biased towards high-quality varieties in comparison to the producer markets (Washington, in this example). See Alchian and Allen (1964) , Bauman (2004) , Hummels and Skiba (2004) . 22 Eventually estate butter suffered the same fate as its peasant counterpart, as the quantity and quality of cooperative produced butter increased, it too suffered from being available in too small quantities of unreliable quality after around 1900 (Faber 1918, p. 44) . 23 Which comprised two and from the 1880s three agricultural periodicals.
13 abroad, and was clearly concerned with the potential impact of margarine, and writers displayed an understanding of the steps necessary to preserve the good name of Danish produce. For example, the prominent Danish agriculturalist, Edward Tesdorpf, noted in an address to the Royal Agricultural Society of Denmark on 5 April 1882 that although margarine had a negative impact on butter prices, the effect was less for top quality Danish produce (Tesdorpf 1882, p. 193) .
His is not the only contemporary account that provides some sense that margarine was one of the more important factors giving an incentive to improve quality. One of the earliest mentions comes from the United States, where a Committee of Congress in 1880 put forward the idea that margarine might promote better quality butter, stating that 'it will prevent the manufacture of thousands of pounds of bad butter now made, and encourage the making of first-class butter, and thus be a blessing to the dairymen, and that its price is essentially a blessing to the poor.' (BPP 1880, p. 445) In the context of the British market, although the usual story is that Irish butter was outcompeted by high quality Danish produce (Donnelly 1971 "As a matter of fact, Irish butter can only be sold now, with very great difficulty, in a few of the manufacturing districts of England, and the area of its consumption is becoming more limited every year. Its competition now is rather with the produce of the butterine factories, than with the butter shipped from France, Denmark, Germany, and Sweden. Butterine has realized a higher price in the English and Dublin markets for the past twelve months than secondary grades of Irish butter, and the bulk of Irish butter, unfortunately, is of secondary quality." (BPP 1884-85, p. 728) A further reference to bad quality butter being outcompeted by margarine is given in BPP (1896, p. 278), and a negative angle is put on the story by McAlpine (1886, p. 17) . Similar ideas were expressed in the leading Danish agricultural journal, Tidsskrift for Landøkonomi:
"In earlier reports it has been suggested that the commoner butter qualities must sooner or later be outcompeted by the superior artificial butter production, which must necessarily take a large share of the market. The aforementioned annual report for the butter market in Newcastle confirms that this point in time has already been reached. The following statement in this summary of the year is revealing: 'The lower grades of butter -previously sold under the name peasant butter -have disappeared from our market, and likewise it is extremely difficult to realize the prices, which were noted 8 to 10 years ago for best Danish quality, the reason being that the value of these goods is being checked and moderated by the finest qualities of artificial butter. In other words, artificial butter has become the factor, far more than the export of butter from other countries, that regulates the Danish market. After this, the report describes how Danish butter's good reputation as the genuine non-blended article gives it a fortunate position when competing with artificial butter, while the butter production of other countries is already completely squeezed by artificial butter.'" (Sonne 1885, p. 63, our translation).
IV
So, by the early 1880s, the dominance of Danish butter on the British market was established, both in terms of quality and quantity imported, a position that was maintained until the First World War. Other countries, which were not so successful in differentiating their product from margarine, lost market share. In order to quantify the role of margarine for this, we collected high frequency price data for the rapid period of transformation in the 1880s. It is noticeable that margarine was cheaper than any edible quality of butter, as Table 2 demonstrates. Our price data are monthly wholesale prices between January 1881 and June 1887. This period is partly determined by the availability of margarine price data, but it also makes sense in other ways. Before 1880, margarine only accounted for less than 10 per cent of imports of spreads, while in 1881 that share had risen to an economically significant 17 per cent (see Figure 1 ).
Margarine imports and market shares continued to increase until 1887 (38 per cent), after which they levelled off or even declined in relative terms, possibly due to an increasing domestic production of margarine (which is difficult to measure) and some effect of the 1887 Figure 5 .
[ Figure 5 about here]
Regarding research design and expectations, some studies which seem particularly related to ours deal with the impact of private labels (or store brands) on the price and market share of national brands. These generally find that this is accompanied by increasing prices for competing national brands due to reactions like quality upgrading, product differentiation, and 28 In the short run, however, when store brands were first introduced in the 1970s, they were 'a cheap and nasty generic substitute for the real thing' (The Economist, "Make it your own", 4 March 1995, p. 8, cited by Ward et al (2002) , note 2) and probably had a negative effect on both market share and the price of incumbent national brands (see Ward et al 2002 and Putsis 1997) . Similarly, Bergman and Rudholm (2003) Thus, in order to test the hypothesis that poorer quality butter was affected to a greater extent than better qualities by the arrival of margarine, we estimate simple multivariate error correction models of various butter prices on the monthly wholesale margarine prices described above, for the period January 1881 to June 1887. The elasticity of butter with respect to margarine prices then gives an estimate of the responsiveness of the various qualities with respect to the fall in margarine prices over this period. We can then compare the proportion of the change in butter prices due to margarine out of the total observed change in prices. We would expect this to be larger for poorer qualities if our hypothesis is correct.
Our econometric approach is inspired by the market integration literature (see for example Persson 2000, 2010) , and at the most basic level reflects the responsiveness of each segment of the butter market to changes in the price of margarine, in this case its downward trend over time. We stress here that an underlying assumption of this approach is that markets were spatially integrated, so we are not testing for market integration in the usual sense. This assumption, however, should not be problematic, as both evidence on the spatial integration of 29 Pioneers in investigating this relationship were Wiest (1916) and Pabst (1937) for the American market. 30 An obvious place to look seems to be the British trade statistics, but butterine/margarine was not separated from butter until 1885.
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the British market (see, e.g., Uebele 2011 for wheat) and the practice of quoting London, Cork and other prices in daily newspapers all over the United Kingdom, shows.
We estimated the following vector error correction model by maximum likelihood using PcGive 13 31 :
where and are the logarithms to the prices of butter and margarine respectively, and describe the speed of adjustment (error correction) to the cointegrating relationship
gives the cointegrating relationship between the prices of butter and margarine, and is a constant. The residuals and are assumed to be iid. normally distributed (the misspecification tests are reported in the appendix). In each case we included two lags and a full set of centred seasonal (monthly) dummies. The results are given in Table 3 .
Here we have also reported the Johansen test for cointegration (H 0 : r=1), which always suggested a rank of 1, i.e. one cointegrating vector, except in the case of (2), where we accept the hypothesis that there was no cointegration (r=0). 
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The error correction (adjustment) coefficient, α, must be negative and significant to indicate error correction (i.e. that one variable adjusts to the other). In each case the (Granger) causality runs most clearly from the price of margarine to the price of butter, as is apparent because the adjustment coefficient on is insignificant and/or small, while that on is significant and large, thus implying that butter prices adjust mostly to margarine prices, but not the reverse. This is less clear for the poorer qualities of Cork butter (regressions 7 and 8), which only serves to emphasize the point that the markets for the poorest quality butter and margarine were more closely linked.
The trend allows for a fall in the price of butter which is independent of the price of margarine, probably capturing overall falling price levels in the 1880s (see figure 3 ). Although significant, it is very small. The constant allows for non-zero trading costs. It should thus be larger for more distant markets, where transportation costs are more important, and it of course also allows for the consumers' perceived quality differential between butter and margarine, which would be reflected in a premium to butter. A negative coefficient implies a positive constant premium of butter over margarine, and in fact the price gap is larger for the better than for the poorer qualities.
The most important coefficient is β, which describes the equilibrium relationship. It is expected to be negative (implying a positive relationship), reflecting our interpretation that both varieties were substitutes since a price increase/decrease in one of them would be accompanied by a similar price movement in the other variety: as margarine prices fell, consumers substituted butter for margarine, lowering the demand for butter. As expected, the effect of changes in the price of margarine was greater for the lower quality types of butter. So while a one per cent decrease in the price of margarine would only lead to a 0.13 per cent fall in the price of Danish butter in Manchester (or apparently no effect on the price of Danish butter in London, since we do not find cointegration for this relationship), that of Cork 3 rd s would fall by almost 0.5 per cent. In general, the elasticity for high quality butters (1-4) is about half or less that of the low quality butters (5-8). Table 4 presents the size of the margarine effect on butter prices as a proportion of the total observed change in prices. Note: Price changes are based on the data underlying Table 2 , comparing the average prices of the calendar year 1881 to those for the year running from July 1886 to June 1887, when our butterine series ends. Percentage change from margarine is calculated by multiplying the estimated elasticity by the change in the butterine price.
Note that Danish butter prices in Manchester do not cointegrate with margarine prices (Table 3 ).
The change in the price is a function of both the effect from margarine, the supply of butter more generally, and the price of inputs, as well as macroeconomic conditions. In fact, Table 4 demonstrates that Danish prices actually fell considerably more than Cork 1 st s over this period, albeit from higher levels with potentially higher margins and increasing revenue for producers. This is because not just prices, but also quantities produced change vastly over this short period, as Imports from the Netherlands and Belgium decreased the fastest (although they later partially recovered in the 1890s), while imports of margarine and Danish butter increased at high annual growth rates. The overall increase in supply of spreads of more than 6 per cent per year should have affected prices negatively in general, most of this attributable to margarine. However, the fast growth of supply of Danish butter, produced with increasing productivity and efficiency both regarding milk production and its transformation into butter (Henriksen et al 2011, Lampe and Sharp 2013) , a consequence of adapting to the margarine challenge, contrasts with falling imports from almost all other destinations. The ability of Denmark to adapt might in part be due to the flexibility of the cooperative form of production (emulating advances already made on the traditional estates), making the quality improvements easier to implement for large numbers of peasant farmers.
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So while Danish butter saw similar falls to that of Irish over the years 1881-1887, only a small fraction of this was due to the effect of margarine, 34 compared to around fifty per cent for Irish 33 Thanks are due to an anonymous referee for pointing this out to us. See also Henriksen, Hviid and Sharp 2012. 34 In accordance with this, leading agriculturalists and merchants in Denmark saw margarine and potential overproduction as the two main threats for Danish producers (Rützou 1887, p. 287 , and the following discussion).
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butter. It is difficult to establish a fully valid counterfactual scenario for the cost-benefit analysis of the Danish and Irish strategies, but a first approximation might be to assume similar increases in the supply of Danish butter, but not the quality. In this case, the price of Danish butter might have suffered from a similar elasticity with respect to the price of margarine as Cork 2 nd s and 3 rd s, and its price would then of course have fallen considerably more than that of its Irish counterpart (which did not see similar increases in supply). Since, as discussed above, in the 1860s and 1870s Danish peasant butter was comparable to the secondary qualities of Irish butter, we can conclude that by upgrading to a uniform quality Danish peasants managed to escape from the 'margarine trap'.
V
The story above, of butter suffering due to the inability to differentiate it from margarine, seems to be a clear case of where legislation would be necessary in order for consumers to make informed decisions, and for producers to realize the proper price for their products. In fact, laws to this effect were enacted in all countries, largely due to pressure from butter producers, and margarine eventually became subject to a great deal of discriminatory legislation 35 (Van Stuyvenberg 1969) , usually through a ban on adding yellow colouring, and through 'warning' signs in places where margarine was sold. This legislation appeared too late, however, to have an impact on the story told above, although some discussion of this seems relevant here, in as much as it ensured that the reputation established by premium producers of butter was maintained.
Denmark was the first to act, although margarine was relatively late coming to Denmark. Until 1884 it was imported (from Norway and Holland) and was known as Norwegian butter (a Frenchman had started a factory in Oslo). But in 1884 the first margarine was produced in
Denmark. The threat to the reputation and price premium on Danish butter was obvious. In an attempt to avoid this, Denmark passed the world's first Margarine Law on 1 April 1885, 25 declaring that margarine should be clearly marked, and with a promise that, due to it taking the law to new areas, it would be reconsidered after three years.
This failed to allay fears, however, and a political debate of perhaps unprecedented proportions began, which ran through all levels of society (Higgins and Mordhorst 2008) . Thus began the 'Butter War' or 'Margarine War' as it is sometimes known. In 1886 a commission was formed to investigate the margarine problem, formed of the highly respected T.R. Segelcke from the Royal Agricultural College in Copenhagen, two chemists, two estate owners, and a butter trader (but notably no one from the margarine industry). They reported on 21 September 1886 that margarine had indeed destroyed the Dutch butter industry, but that margarine was both healthy and cheap, so they did not recommend a ban but rather simply new controls (Stranskov et al 1998, pp. 66-7) .
The situation remained volatile, however, eventually resulting in the passage of a much tougher margarine law on 1 April 1888 (Strandskov et al 1998, p. 81) , which enforced the display of warning signs in stores selling margarine, forbade the mixture of margarine with more than 50 per cent butterfat 36 , and included a ban on the addition of yellow colouring to margarine 37 , which was necessary to make it appear like butter, and without which exports to the UK were impossible (Standskov et al 1998, p. 84) . Finally, the Margarine Law of 1897 restricted the amount of butter fat to be blended with margarine from 50 to 15 per cent, and it was forbidden to add any preservatives other than salt (Drejer 1925-33, pp. 387-8) . Interestingly, in fact, despite its importance for the Danish economy, the only laws for the dairy sector passed between 1880 and 1900 were those concerning margarine.
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In the UK (and thus also Ireland), the regulatory framework in force in the early 1880s was the Sale of Food and Drugs Act (1875), which, as French and Philips (2000) have highlighted, was mostly aimed at preventing fraud and adulteration by retailers, stating that 'no person shall sell to the prejudice of the purchaser any article of food or any drug which is not of the nature, substance, and quality of the article demanded by the purchaser'. When margarine appeared prominently on the British market, butter producers requested similar protection to that in manufacturer of margarine was required to register with and to be inspected by the local authority, a unique feature in British manufacturing regulations of the period, and packaging was required to display clearly the word 'Margarine' (French and Philips 2000, pp. 41-42; Higgins and Mordhorst, 2008, p. 193) . However, the Margarine Act apparently did little to halt 38 Somewhat ironically, however, Danes soon became one of the leading consumers of margarine, a point noted by
Lenin, who considered it evidence of the cost to Danish peasants of capitalist agriculture: 'Danish well-to-do peasants, but above all the Danish capitalists, make a good deal of money from the butter trade. And yet Denmark is the world's biggest consumer of substitute butter, margarine! What is the explanation? It is very simple. The vast majority of the Danish population, like that of any other capitalist country, consists of workers and propertyless peasants. They cannot afford real butter. Even the middle peasants in Denmark, being in need of money, sell abroad the butter they produce on their farms and buy the cheap margarine for themselves. ' Lenin (1973) In the Netherlands legislation similar to the Danish came far too late. It was only in 1889 that a law concerning the butter trade (the Boterwet) was introduced to address the problems of tampering and declining quality (Bieleman 1996 , p. 19, Bieleman 2010 .
VI
We analyse the impact of a new product, which despite different ingredients and production technologies constituted a close substitute to existing low quality varieties, on the structure of production and demand in an established market. We have shown, both from historical sources and with formal econometric analysis, that the introduction of the new substitute, margarine, had an impact on all established producers in the market for spreads, by increasing total supply.
After all, the invention of margarine by Mège-Mouriès responded to a prize offered by Napoleon III due to rising relative prices of butter, indicating a shortfall of supply in relation to demand in the middle decades of the nineteenth century (Snodgrass 1930, pp. 122-123; Hoffmann 1969, pp. 9-13) . The evolution of relative prices of animal products versus grains in
Britain (see Sharp 2012, Figure 3, see also Donnelly 1971, p. 131-132) and the quick success of butterine on the British market indicate that this phenomenon was not unique to France, and hence the invention of margarine was not really an exogenous shock to the butter industry, but endogenously determined.
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However, the impact of the new substitute was different for different product varieties, and hence low-quality butter producers suffered much more from the price reduction resulting from the outward shift of the supply curve than those of high-quality varieties. In our case, Danish producers of the best variety, estate butter, who already over the preceding decades had been in a process of continuous quality improvements, were able to use the new challenge to their advantage. Furthermore, the knowledge of producing and marketing high-quality butter trickled down quickly to the average producer of former peasant butter. An upgrade of average qualities and the disappearance of low quality varieties from the product portfolio then became possible. We thus argue that the appearance of margarine 'greased the wheels of transformation' in the sense that it provided critical incentives for the adoption of technologies, Future research might attempt to compare our methodological approach and results to similar cases in history, although we are not aware of similar studies in history or in economics, apart from the industrial organization literature referred to above. 40 Having deeper insights into the 39 The recent study by Higgins and Mordhorst (2008) of the Lurbrand for 'Danish Produce' established on the British market in the last years of the nineteenth and the first decades of the twentieth century shows that Danish 'quality upgrading' was not the last stage of the process of maintaining and increasing the competitiveness of Danish butter. Their account, however, is different from ours, since they refer to value creating beyond increasing quality, as reflected in the creation and defense of 'brand value' to British consumers of Danish co-operative butter (Higgins and Mordhorst 2008, pp. 196-198) . The developments analyzed in the present article might therefore be at a critical point in a virtuous circle. 40 An interesting example might be that of olive oil, where Ramon-Muñoz (2011a , 2011b has named the collapse of industrial markets (olive oil as lubricants) due to the 'invasion of oleaginous products' -palm oil, mineral oil and 29 effects of new products in existing markets might for example allow for insights into the process of Schumpeterian 'creative destruction' -which, it seems, need not be so destructive after all.
the like -since the early 1880s as a major incentive to improve and homogenize quality through the use of better techniques. The storage time of olives before pressing was minimized, as was the risk of producing oil with a rancid taste. Table 3 The following reports the results of the misspecification tests reported by PcGive 13. They are reported both at the level of the individual equations and the system as a whole. The
Appendix: Misspecification tests for the regressions in
Portmanteau statistic provides a test for (no) residual autocorrelation. The other statistics are tests for (no) ARCH, normality and (no) heteroskedasticity. See Doornik and Hendry 2009, pp. 235-7 for more on this. P-values are in square parentheses. Most importantly, autocorrelation is never a major concern. (8) has strong indications of both non-normality and heteroskedasticity, so the results for these prices should be viewed with this in mind.
(1) Vector Portmanteau (12) 
